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(54) METHOD TO CONDUCT HYPERTHERMIC ELECTROMAGNETIC THERAPY OF MALIGNANT NEOPLASM 



(57) Abstract: 

FIELD: medicine, hyperthermic therapy. 
SUBSTANCE: method deals with injecting 
suspension of fen-omagnetic particles from 
material of Curie point ranged 42-45 C. It 
is possible to use suspension of particles 



from the substance that has 
metal-dielectric. metal-semiconductor or 
dielectric-metal phase transitions the 
temperature of which ranges 42-45 C. EFFECT: 
higher accuracy. 2 cl 
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(t>eppoMamwrHaii BM-mnepTepMivi cySuieTOMHbix 
crpyicryp snoKaMecTBeHHoii onyxo/iM b 
3KcnepMMeHTe. 2-m BceooiosHbiM CMMnosHyM 
'pMnepTepMHSi e OHKOXiorMM'. TesMCbi AOKnaAoa, 
1990. c. 47 - 48. 
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HOB005PA30BAHMM (BAPMAHTbl) 
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(57) Pecpepar: 

Mcnonb30BaHtie: b MeA^i^kiHe, a uiMeHHo Ann 
mneprepMUMecKOv^ repannn HeKOTopbix bmaob 

3/10KaMeCTBeHHbJX HOBOOBpaaOBaHMM. CyiAHOCTb 

M3o6peTeHH9: cnocoS npoBeAeHun 
mnepTepMkiMecKof) sneKipoMarHViTHO^ repankiH 
anoKaMecTBeHHbiX H0B0o6pa3OBaHbii^ nyreivi 
BBeASHUH BHyrpb onyxojin B3BecTM 
ct)eppoMarHMTHb(x sacTMi^ M3 MarepMa/ia c 
TeMneparypoil KiopH mb A^^anaaoHa 42-45°C. 



B03M0)KeH BapHBHT MCnonb30BaHMfl BSBeCTH 

MacTt4L( \A3 Beu^ecTBa, i^MeioLi^ero 4)a30Bbi^ 
nepexoA MeTan/i-AMSJiejapviK, mjim 

MeTann-nonynpoBOAHMK, nnn 
AH3JieKTpMK-MeTajin c TewnepaTypoC^ cfjaaoBoro 
nepexoAa M3 Anana30Ha 42-45°C. lexnmecmi^ 
pesynbTar: noBbiiueHne tohhoctm m 
paBHOMepHocTM noAAep>KaHMfl Heo6xoAHM0i^ 
Ann paapyiueHbin onyxonvi TeMneparypbi. 2 c.n. 
ct)-nbi. 
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Pl3o6peTeHMe orHockircfl k (:t}H3i4MecKviM 
MOTOAaM nenenm m uoxer 6birb McnojibaoBaKO 
Ann runepTepMtmecKOj) repanktii HeKoropbOc 
BMAOB snoKaMecTBeHHbix HOBooSpaaoeaHMM. 

HsBecTHo. MTO TeMnepaiypB fxo 39 ®C 
CTMMyrnpyeT pocT onyxonn, Bbiiue 39°C 
)KM3Hecnoco6HOCTb onyxoJieBboc KneroK 
CHHxaeTCd. a npM 40-42°C peaKo noAaeiisieTcn. 
ripi^ ae^cTsm reMneparypbi 42^0 b TeseHMe 
Maca HacTynaioT Heo6paTMMbie dSMeHeHMn. 
SAOpOBan TKaHb ocraerc^ )Kki3Hecnoco6HOi4 npM 
TeMneparype 43°C a re^eme 1 50 Mm m As^e 
npM TeMneparype 46*^0 AO naca. 
CJieAoaarenbHO. creneHb noBpe}KAeHMfl 
onyxoHM onpeAenAOTCsi icax TeMneparypoP) 
B03iAei)cTBkifl. rax m aKcnosMi^Mefl [1] (KyneMMH 
B.B. KOTOMMH C.B. AnbGML^KHi) B.B. BaptimH 
K).A. 06i4an ynpaanfleMan SKSoreHHan 
mnepTepMMn c mneprxiMKeMvieif m 
xdMMOTepanMeff noA HapKoaoM, c mnoTepuMej) 
Mosra npM /leseHMM anoKaHecTBeHHbix onyxo/ieM. 
OnatmecKaA MGAHUHHa. 1991. a21 29). 

l/t3BecTeH cnoco6 npoBeAeHun 
mnepTepMMMecKoi^ aneKTpoMamMTHoA repanMM 
anoKanecTBeHHbix HOBcx)6pa30BaHMe nyreM 
/lOKaxibHoro Harpeaa onyxo/iM 

aneicrpoMarHkiTHbiM MsnyMeHMeM BH, VBM m CBH 
A^anaaoHOB ao TeMneparypbi 42-44°C m 
noAAepKaHne otoA TeMneparypbi a TeseHMe 
epeMeHM 30-120 mmh c TOMKocTbto ± 0,5^. Dpn 
3TOM KOHTponb TCMneparypbi HarpesaeMoro 
ynacTKa ocymecrejifleTCfl . KOMnjiejcroM 
MHBasMBHbix MfonbHaTbix (AtiaMerpoM AO 1 mm) 
M KarerepHbix (AViaMerpoM ao 2 mm) 
repMonapHbix AaTMMKOB, BOOAMMbOc b o6jiacTb 
Harpeaa [2] 

(KoHonnnHHbiKOB A.T. 3jieKTpoMarHiiTHan 
mnepTepMkiR (CBH m YBM A^anaaoHOB) npM 
jieMeHMM onyxojieBbDc m Heonyxoneabix 
3a6oneBaHMjf. OdSkiMecKan MeAMi^MHa, 1991, c. 
1-11). 

HaM6ofiee 6nM3KviM no TexHMMecKoR 
peanii3aL^MM nBJineTcn cnoco6 npoaeAeHMn 
rMneprepMimecKoi) sjieicrpoMarHMTHOj) repaniiki 
3/ioicaMecTBeHHbtx HOBOoGpaaoBaHMM, 
3aicntoMaioii;iii^c$i b tom, mto b o6jiacTb onyxonn 

BBOAHT BHyrpMMblUieMHO BHyTpMSeHHO 
}Kl1AKyiO B3BeCb MeJIKQAMCnepCHblX MaCTHU 

MameTMTa c pa3MepaMM 20-25 hm. a 3aTeM 
npoM3BOAnT HarpeB onyxonn. Hpii 3tom 
KOHueHTpauMH MacTMu }Kene3a nocne BBeAeHM^i 
B o6/iacTb npeAnonaraeMoro Harpesa 
cocTaanneT 6onee 10 ^ mbctmm ictjfl [3] 
(MariouiMH (4.0. L(bi6yKCB O.H. nyraMea B.O. 
JlkiTBMHOBa Jl.r. MacneHHMKoaa A.B. MoManoa 
A.B. DepMViMeB A.H. CaAMKoa r.5. 
<l>eppoMarHHTHaR BM-mnepTepMMB 
cy6KneTOHHbix crpyKryp 3noKaMecTBeHHoif 
onyxofiM B aKcnepMMBHTe. BoeooiosHbif^ 

CMMn03MyM C Me}KflyHapOAHblM yMaCTMBM. 

Mmhck. 1990. TeaMCbi AOicnaAOB, c.47-4d.). 

Ooo6eHHocTbK> peanMaauMM cnoco6a [3] 
siBJineTCfl cneAyiou^ee o6cTonTenbCTBo: Ann 
Harpeaa iicnQnb3yi0Tcn sneicrpoMarHMTHbie 
BO/iHbi BM-AMana30Ha (13.56 MfiO. noaroMy 
BBOA OJieiCTpOMarHMTHOfI 3HepmM 3Aecb 
ocyiuecTBnnercfl c noMoiubio ujTbipeBbix 
BHTeHH. BBOAHMboe B o6/iacTb HarpeBa, raioKe 

MHSaaMBHO. 

Cnoco6 npoaeAeHMfl ninepTepMMMecKoi) 
anetcrpoMamviTHof) TepankiM anoKaMecTBeHHbix 

H0B006pa30BaHM(^ [3] Bbl6paHHbli^ HdMH 3a 

npoTOTMH, MMBBT cneAyioiuMe npeHMyu^ecTBa no 

CpaBHeHMK) C MSBeCTHbIM CnOCX)60M [2] BblCX)KaA 
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npocrpaHCTBeHHafl KOHipacTHOcTb no 
K03cM)MuiieHTy nomoiiieHMJi ojieKipoMamnTHOf^ 
3HeprviM yMacTKa Harpeaa no cpaBHewMK) c 

OKpyKaiOU^VIMM TKaHAMM, MTO B CBOK) OHepBAb. 

noBbtmaeT ceneicTMBHOCTb B03AeC)cTBviA hb 
onyxojieBbte KneTKn no cpaBHeHMio c 
B03Aei^cTBMeM Ha sAopoBbte KneTioi. a TaioKe 
ROBbiiuaeT KDA Harpeea. 

nepeHncnkiM o6iuMe HeAPCTaTKM MaaecTHbix 
cnoco6o6 [2 H 3] 

npM HHBa3l1BH0M BBOAB MHOpOAHblX Tejl 

ujTbipeBbix BHTeHH M A^THviKOB TCMnepaTypbi 
npokicxoAMT AonojiHMTenbHoe TpaBMnpoaaHkie 
HarpeaaeMoro ynacKa mjim oprana; 

OTCyTCTByST A0CT0BepHa5) MHctxspMauMfl o 
pacnpeAejieHMH TeMnepaTypbi b o6iiacTii 
Harpeaa, TaK Kax abtmhioi pemcTpupyioT 
TeunepaType jinujb a HenocpeACTBeHHoi^ 
6nH30CTM or ce6fl; 

Harpea npoi^cxoA^T nepaBHOMepno no 

06laeMy. TBK KBK OTCyTCTByiOT ci)M3MMeCKMe 

MexaHii3MbJ. odecneMkiBaiOLi^Me aBTOMBTMMecKoe 
BbipaBHMBBHtie TeMnepBTypbi bo aceit o6JiacTvi 
Harpeaa (tbkmm MexaHMSMOM Morna 6bi 6biTb 
TennonpoBOAHocTb, OAHaKo mokho nenco 
noH«Tb, HTo TennonpoBOAHocTb He 
o6ecneMiiBaeT paBHOMepHoro pacnpeAeneHMn 
TeMneparypbi m paBHOMepHoro pacnpeAeneHMn 
speMeHM oKcnosMi^MM AHA Boex yMBCTKoa 
HarpeaaeMoi) o6nacTM: nepsbiH }Ke HarpeBiuMMcn 
AaTMMK TeMneparypbi OTKnioMaeT bcio ciiCTeMy 
HarpeBa. m oSnacTb harpeaa ocTbtBaeT); 

MacToe BKniOMeHMe m BbiicniOMeHMe 
reneparopa aneiapoMarHMTHoro ManyMeHUA 
CHM}KaeT cpoK cjiy}K6bi reHepaTopa, tbk kbk Ha 
cpoK ero criy}K6bi 6ojiee acero an^neT He apeMn 
Hapa6oTiQi reHepaTopa a HenpepbiBHOM pe}KiiMe. 

a KO/tMMeCTBO BICniOHeHliM M BbtKniOHeHMM. 

KpoMe Toro. cnoco6-npoTOTMn [3] npM 
pea/iMaauuM ero c noMOu^bio aneiapoMarHMTHoro 
ManyqeHMn BM A^anasoHa npMoCpeTaer 
AonojiHUTenbHbie HeAocraTKM. Pacx^MOTpviM hx 
6ojiee noApo6HO. 

CyiMecTByiOT APa paajiMMHbix MexanMSMa 
HarpeBB Beu^ecTB c noMoiubio 
6biCTponepeMeHHoro aneicTpoMarHMTHoro non$i: 
HarpeB npoaoAHvuca c noMOLMbio oMMMecKVix 
noTepb B036y}KAaeMbix BMxpeaboc tokob (b 
HaiiieM cnyMae b Majiboc nacTML^ax MarneTHTa 
B03HMicaioT 6biCTponepeMeHHue tokm. b 
pesyjibTBTe Koropbix Ha npoTMBono/io)KHbix 

CTOpOHBX MaCTML^bl MHAyiAVipyiOTCfl 

noBepxHOCTHue aapHAbt) m AManeicrpMsecKM^t 
Harpea aa cMer AMSJietapMMecKvix noTepb npM 
pacnpocTpaHeHMii aneiopoMarHviTHoro nonn. B 
BM AMana30He 6onee actx^eKTMBBH Harpea 
BiixpeBbiMM ToicaMM, a a CBM Ai^anasoHe 
BcneAcravie ManocTn Tonu^iiHbi cKMH-cnon 
3ct)(t)eKTHBeH AM3/ieKTpMMecKviM Harpes. \Az 
CKaaaHHoro ncHO. mto npM BH mnepTepMMMecKOM 
TepanuM b ochobhom rpeiOTcn Macm^bi 
MarHBTMra, a HarpeB tkbhh hpomcxoamt aa cmbt 
rennonpoBOAHOCTvi. KpoMe Toro. acMiGi^BHee 
Bcero MAeT narpes AaTMUKoa TeMneparypbi. rax 
KaK OHki aHaMkirejibHO Kpynnee. mbm MacTMi^bt 
warHeTHTa, noaroMy AocToaepHOCTb waMepennfl 
rewnepaTypbi HeAonycTMMO HMaxa. 

SaAaMa cocrokiT b ycrpaHeHMM 
BbtiuenepeMvtcxieHHbix HeAocraricoa i43BecTHoro 
cnoco6a-npoTOTvi na . 

TexHMMecKMM peayjibTaTOM npeAnaraeMoro 
cnoco6a npoBBAeHkin mneprepMUMecKoi^ 
ajieiapoMarHMTHot^ repannn anoKaMecTBennbix 
HOBoo6pa30BaHM(^ (lanfleTcn OTcyTcravie Bcex 
yxaaaHHbix HeAocrarKOB. 
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flaHHbifi TexHMsecKvif^ peaynbTar 
AocTMraeicfl leM. mto cnocoS npoBefleHUfl 
rvinepTepMMMecKoJ^ aneKTpoMamMTHoi^ repannn 
anoKawecTBeHHbix H0BOo6pa3OBaHviv4 no 
nepBOMy BapnaHTy 3aKnioHaeTC$i bo BseAeHviti 
BHyrpb onyxonn Baeecu 4)eppoMarHMTHbix 
MacTML^ M nocneflyK)i4eM HarpeBe oHeprnei^ 
ojieiapOMarHWTHoro nonn m oTJiMsaercfl tbm, mto 
B KanecTBe Marepnana SBOA^Mbix Macri^i^ 
Mcno/ibayeicfl ^eppoMameruK c reMnepaTypoil 
Kiopw M3 A^anaaoHa 42-45^*0, CornacHo 
BTOpOMy eapviaHTy cnoco6 nposeAeHvifl 
mnepTepMUMecKoC^ aneiapoMarHHTHoi^ lepanMw 

SnOKaHeCTBeHHblX HO8OO6pa30BaHMM 

aaKJiiOMaeTcn bo BBeAeHMvi BHyrpb onyxonn 
B3Becvi MacTbii4 VI nocneAyKDiueM HarpeBe 
^Hep^^1e^^ oneiapOMamMTHoro no/in m 
0Tnui«^aeTC5i tgm. mto b Ka^ecTBe Marep^a/ia 
BBOAMMbix MacTMU McnonbsyeTCfl BeiMecTBO, 
kiMetou^ee ct)a30BbiM nepexoA 

MeTann-AMoneKTpMK mjim 

MeiaRn-nonynpoBOAHMK, a raiwe 

fXmneKTpviK'MeTann c TeMneparypoft ct>a30Boro 
nepexoAa m3 AnanasoHa 42-45°C. 

OO'beAMHeHiie AByx BapManroB b OAHy 
saflBKy cBJiaaHo c tcm, mto o6a Bapnanra 
peujaioT OAHy m Ty >Ke saAa^y ycTpaneHne 
yKaaaHHbix HeAOcraiKOB npoTornna 
npuHunnnanbHo oahmm m tgm >Ke nyreM: 
aBTOMari^MecKviM noAAep^saHkieM 3aAaHHOi4 
TeMneparypbi b HarpeeaeMOM o6nacTvi. 

npoAnaraeMbii^ cnocoS cBo6oAeH or 
HeAOcraTKOB, npucymMx cnoco^y-npoTOTuny. 
npGJKAe Bcero, ornaAaeT HeoCxoAHMocTb 
KOHxpojifl 3a TeMnepajypoM pa3/iMMHbix yMacTKOB 
HarpeBaoMoR oCjiacTn: TeMnep>aTypa caMa 
aBTOMaiMMecKM ycTaHOBMTCfl Ha ypoBHe 
TeMneparypbi 0a3OBoro nepexoAa (nanoMHUM, 
MTO B TOMKe KiopM ct}eppOMarHeTiiK 
npeTepneaaeT ctjasoBbift nepexoA. noaTowy 
TepMkiH "c|}a30Bbi() nepexoA" b AanbHei^LueM 
6yAeM npuMGHRTb k oCoi^m BapManraM 
npcAnaraeMoro cnocoGa). cjieAoaaTejibHo. 
ornaAaaT sonpoc o AocroBepHocTbi MSMepneMOM 
TeMneparypbi, Her Heo6xoAMM0CTvi BBOA^rb s 
o6nacTb Harpeea AarMMioi reMneparypbi, a npH 
CBM Harpeee BBOAMTb uiibipeBbie m icaKMe-/iM6o 
Apyrvie aHreHHbi. Stmm MCicnioMaerc» 
AononHMTejibHoe rpaeMMpOBahMe. 

TeMneparypa b o6nacTM Harpeea paena 
reMneparype 0a3OBoro nepexoA? no oce^ 
o6nacTM, epoMn aKcnoakii^kiM reMneparypHoro 
BoaAe^cTBMn raiOKe pacnpeAe/ieHO pasHOMepHO 
no Bcefi o6jiaGTM Harpeea. AevicTBviTenbHO. ecnn 
KaKOft-nii6o yMacroK Harpencn ao tomkm 
0a3OBoro nepexoAa paHbiue. nevi Apyrvie 
ysacTKM o6iiacTM narpesa. to oh aaroMaTHMeciai 
"BbiKntoMaercn" or nornouieHMn 
aneicrpoMarHMTHof) aneprviM. rorAa iok Apyme. 
MeHee narpeTbie yMacrioi 6yAyT npoAOJVKaib 
3ctxt>eKT(4BHo norJiou^BTb aneprMK). Mepea 
HeKOTopoe BpeM5i TeMneparypa no Bceih 
o6/iacTM Harpeea BbipasHMBaercn. 

riocne Toro, kbk icaKoC)*nM6o yMacrox 
o6nacTM Harpeea wm ecn o6/iacTb Harpeea 
"BicnioMaeTCfl*' ot nornou;eHiin 
aneKTpoMarHMTHOi) aneprvm, aneicrpoMarHMTHan 
BOJina npoxcAHT CKBOSb rejio 6QnbHoro. cna6o 
nornou^ancb e hbm, mhm oTpa}Kancb or Hero b 
aaBMCMMocTM oT ' Toro, KaK noAoCpaHbi 
napaMerpbi MarepMana (AManeicrpMMecKMe m 
uarHMTHbie csoflCTBa Bbiuje romoi (t)a30Boro 
nepexoAa) m K0HueHTpaL;M$i BBOAMMboc MaciMi^. 
CneAOBareiibHo. OTnsiA3eT Heo6xoAMMOCTb 
sacToro BtcniOHeHMn m BbiioiiOMeHMn reneparopa 
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3/ieKTpOMamMTHoro nanyMeHnn. hto 
cyiMecTBeHHO noBbtuiaer pecypc ero pa6oTbi. 

UraK. Bce BbiiijenepeMMcneHHbie neAOcrarKM 
npoTOTuna ycrpaneHw b npeAnaraeMOM 
peujeHviii. 

06paTMMCR renepb k 
Marepi^ana, paaMepoB 

BBOAl^MblX MaCTMU. 

npM ocyu|ecTBJieHMH Harpeea c noMoi^bK) 
BM lianyMeHMfl ac^Kt^KTHBHOCTb Harpeaa 
noBbiujaercw c pocTOM npoeoAaiMux Macrm; n 
MaKCMMa/ibHa B KpaRneM cxiywae, KorAa ece 
HarpesaeMoe npocrpancTBO aanflro 
npoBOAHUKOM. B 3T0M cnyMae BuxpsBbie tokm 
MaxcMManbHy. 

l/lHane o6croflT Ae/io npw CBM Harpeee: 
cyii^ecTByer onr^Ma/ibHoe anaMenkie 
KOHi^eHTpai;Mki MacTkii^. npM nornoi^eHbiki 
aneKrpoMarHMTHCt^ sneprviM waKcviManbHo. 3to 
iierxo noHWTb Ha cneAyJoiunx coo6pa>KeHni^. Hpn 
oseHb Gonbiuoi^ KOHqeHrpai^viki MacrnL^ CBM 
ManyMenne e ochobhom OTpa}Kaercfl or o6iiacTvi 
npeAHOiiaraeMoro Harpeea, a npn oMenb Manov^ 
KOHi^enrpaL^HM npoxoAHT nacKBoab m 
nornou^eHMe aneprnM onpeAeJinercfl Jiktujb 
ranreHCOM yr/ia norepvi TKaHH. 

MaKCvtManbHoe norjiou^eHMe CBM MSJiyMBHMn 
npoHcxoAvir npM laKoi^ KOHL^enrpat^Mvi, KorAa 
cpeAHee paccroflHMe MejKAV MacTML^aMki 
nop^AKa Ani^Hbi BonHbi b rKaHH. 9ro ycnoBMe 
oooTBercTByeT peaoHaHcy norjiou4eHMn, cyxb 
Koroporo aaicnioMaeTcn e MHoroKpatHOM 
paccenHMH CBM noun Ha HacTMi^ax. B eroM 
cnynae aneiapoMarHviTHaji BoriHa xaK 6bi 
"sanyibtBaercn b na6MpHHTe Me>KAy MacTMLtaMM". 
npoxoA^ npoMe^KyTKM Me)igqy MacmqaMM 

MHOrOKpaTHO, MTO yseJIMMMBaeT dCpCpeKTUIBHblf) 

ranreHC yma norepb. PacnpocrpaHeHne 
dJieKTpoMarHHTHof) Bonnu b stom cnyMae 
onMCbiBaercfl b paiwixax AM(t)ct)y3Horo 
npH6ni4)KeHvisi. 

Mto Kacaercfl paaMepa MacTMi^. to oh. 
Bo-nepabix. AOJVKen 6bJTb AQcraroMHO Man. 
MTo6bi MacTHUbi nocne npoeeAeHMfi repanuivi 

MOrXIM CBO6OAHO BblB0AMTbC51 opraH»i3MOM, a 
BO-8Topbix. AOJVKeH 6brrb AOCTaroMHo BenHK Ann 

TOrO. MT06bl MaCTMl^bJ COXpanfl/IM CBOtI 

MaKpocKOHMMecioie AManeKrpMMecKvie m 
MarHMTHbie CBOf^cTea. B MacTHOCTM, Ann 
pea/iMaauMM nepeoro BapManra npeAnaraeMoro 
cnoco6a paaMep cf^ppoMarHMTHbix Macrwu 
Ao/UKBH cyu^ecTBeHHO npeBbiuiarb xapaicrepHbiEt 
pasMep AOMena. B npoTMBHOM cfiyMae MacTMUbi, 
paauep KOTopbix nopHAKa paaMepa OAHoro 
AOMeHa, npoRB/iflioT He cfjeppoMaHMTHbie. a 
napaMarHMTHbie CBOi^crBa. a CMbicn 
reMneparypbi Kiopvi repnercfl. 4ro xapaxrepHbiM 
paauep Macniu b naiueM cnyMae cocraenfler 

2-30 MKM, 

noA6op Marep^ajia MacTMi^ npexgi^e Bcero 

AO/DKBH BeCTMCb C yMGTOM TOrO, MT06bl MaCTMl^bl 

6bLnM xkiMkiMecKH ki OnonorMMecKM 6eaBpeAHbi 
Ann Bcero oprannaMa m BnocneAcreviki jierKO h3 
Hero BbiBOA^nMCb. CneAyer OTMemrb, mto npvi 
McnonbaoBaHHki CBM HanyMennn Ann narpesa 
Heo6xoAMMa cyuiecTBeHHO Menbiuan 
KOHi^eHTpai^kin (Ann f 2450 Tfi^ nopnAKa 0.&4,0 

MaCTtil|/CM^), MBM 3T0 Heo6XOAMMO AHA BH 

Harpeea [3] noaroMy Bbi6op MarepMana Macmt^ 
SAecb Menee KpviTMMeH. Croxib HM3Kan 
KOHi^eHrpai^Mn npaxTMMecKH ne bhocmt H^Kaioix 
nocneACTBMfl b opraHM3M. paayMeercn. ecnM 

MaCTHl^bl SBBeAOMO He RAOBMTbL 

fljiMHa BonHbi, KcnojibayeMan Ann Harpeea 
CBM ManyMeHMeM Aon)iCHa 6birb anaMMTenbHo 
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MeHbLue xapatrrepHbix paaMepoB o6TiacTvi 

Harpesa. 

OAHaico. My He McxntOMaeM peaiiMaai^Mto 
npeAnaraeMoro cnoco6a nposep^eHm 
mnepTepMviMecKof^ aneicTpoMarHMTHOit repanMM 
M c noMoii^bio BM v\zny^eH^fi. 

PaccMOTpviM nepBbii^ eapviaHT 
npeAnaraeMoro cnoco6a. HpneeAeM npi^Mepu 
ct)eppoMarHMTHbax MarepnajioB c leMneparypoJ* 
KiopM. ne}Kai^e(^ b Tpe6yeM0M A^anaaoHe. 
HaM6cxnbUjee 3HaHeHMe TaiOKe. kbk m b [3] mmbiot 
cnnaBw wa ochob© ^Ke/ieaa. laK kbk Macrnnbi 
Keneaa 6e3BpeAHbi ki nenco BbiBOA^iTcn viK 
opraHM3Ma. Oahmm m3 raicMx cruiaBoa fla/iflercfl 
cruiaB )Keiie3a c Hi4KeneM: Fe-Ni 30-40. 
TeMneparypa KiopM KOTOporo ne^KMT b 
AnanaaoHG 35-45®C [4J (Pef^HSoT T). 
MaaecTHO vi MHoro APyrvix MarepManoa c 
aHajiorviMHbiMM cBoi^cTBaMH. HanpMMep cnjiasbi 
Ha ocHose HHKenn m MeAti. 

An$i peanviaaL^vivi aroporo Bap^aHra 
npeAnaraeMoro cnoco6a bogmoxcho npviMeHeHkie 
cnnaaa Ha ocHoae, nanpuMep. VO2 c 
HeKOTOpbiMvi /lempytOLMiiMM AObaBKaMM. 
KOTopwe HeoCxoAMMbJ ahh tomhom ycTanoBKM 
reMneparypbi 0a3OBoro nepexoAa [5] (ByraeB 
A. A. SaxapMBHfl B.n. HyAHOBCKHf^ 0.A. OasoBUt^ 
nepexoA MeTan/i-nonynpOBOAHHK n ero 
npuMeneHMe, /I. HayKa. 1979). B 3T0M cny^ae 
npn Harpese nponcxoAUT cfiaaoBbivi nepexoA 
AM3JieicTpnK-MeTann, cneAOBarejibHO, b 3tom 
BapMaHTe Heo6xoAMMa raKaa KOHueHipaunfl 
HacTML^, MTo6bi cpBAHse paccTOflHue MejKAy 
MacTMi^aMM 6biJio MeHbiue MeraepTM ahuhu 
BO/iHbi. TorAa nocne narpeaa ao Heo6xoAHMoi^ 
TeMneparypbi b peayribTare 4)a30Boro nepexoAa 
oneKTpoMapHHTHafl BOJina 6yAeT oTpaxaibc;? or 

O^naCTM COCpBAOTOMeHHW HaCTHl^ H BbOCOAMTb 

Hapy>Ky xe/ia 6ojibHoro. 

KpOMs Toro. nMeerc^i lUMpoKiii^ Knacc 
MarepvianoB c 4)a30BbiM nepexoAOM Tkina 
MeTan/i-AnoneKTpMK [6] (BynaeBCKni^ /l.H. 
CrpyKTypHbit^ (naJ^epnoBCKHf^) nepexoA b 
KBasnoAHOMspHbix KpucTan/iax. yOH. 1975. t. 
116. N 2, c. 263-300). 

KaK noKa3aHo b [7] (JleanH Jl. CospeMeHHafl 
reopnw BOXiHOBOAOB, M. UTI. 1954), 
K034)c})m^MeHT nornoineHMfl a/iejapoMarHMTHoro 
M3JiyMeHMfi cneiikianbHbiM noA6opoM 
KOHueHTpauMM ti Marepnaxia SKntOMeHMi^ 
(MacTViLO MO)KHO QAeJiaTb KaK yroAHO 6jih3KVim k 
eAHHVit^e. TaM jko npMBeAeHbi cooTHOUjeHvifi aha 
pacMeTa Heo6xoAi4Movi KOHL^eHTpai^MH. 

B pesy/ibTare ct)a30Boro nepexoAa no 06011M 
sapkiaHTaM npeAnaraeMoro cnoco6a 
K09cpct)iiUMeHT nornoiMeHMfi pesKo MeHfiercfl. a 
TdK KaK panee {hwkb tomkm 0a3OBoro nepexoAa) 
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OH 6btn noAo6paH nop^AKa eAMHviL^bi. to nocne 
nepexoAa oh cyiuecTBeHHO yMeHbLUMTcn. 

HcHO, HTO MOiAHocTb reHepaiopa. 
ocyii^ecTBJinK>L^ero narpea, AoiDKHa 6biTb ne 
cjiMiuKOM Ma/io(^. MTodbi o6ecneHMTb Harpee 
TKaHM AO Tpe6yeMoi% TeMnepaiypbi. m a to ^e 
BpeM;i He chvilukom 6o/ibUJOk^. MTo6bi HarpeB 
npeKpaLuancsi no AOCTtDKeHMii TeMnepaTypbi 
(t)a30Boro nepexoAa. TaKMM oGpaaoM, 
cyu^ecTsyeT HeKOTopbm onTMMa/ibHbivi A^ianaaoH 
MoiUHOCTM renepaTopa aneKxpoMarnnTHoro 
ManyMBHUfl. KorAa TCMnepaTypa narpeaaeMOM 
o6nacTM 6yAeT noAaepJKnaaTbCfl pasHOvi 
TeMnepaType ct)a30Boro nepexoAa. HucnenHbie 
oi4eHKVi, npoaeAeHHbie no MeroA^Ke. 
aHanorviMHoi) [8] (Maxapoa B. H. HeAenbKO B.A. 
HyTOBMH J1.M. MoAejikipoaaHkie CBM-Harpeaa 
HeoAHopoAHboc cpeA c (|)a30BbiM nepexoAOM. 
PaAMOTexHMKa m a/ieKrpoHUKa. 1991, t. 36. N 
5. c. 960-965) M [9] (XaMa/iPH A.fl. MannnH 
A.<t). 3jieKrpoAMHaMtiHecKa5) MOAe/ib 
CBM-mnepTepMHM. PaAnoTexHMKa h 
ojieKTpoHMKa. 1989. t. 34 N 1, c. 187-191) 
noKa3biBaioT, mto b saektckiMOCTki ot pa3MepoB m 
r/iy6MHbi aaneraHMfl o6nacTM Harpesa Moii4HocTb 
renepaTopa ACxn)KHa cocTaanwTb ee/iuMMHy 
5-100 Bt. 

B aaKHKNeHkiM yxa^KeM, hto npeAnaraeMbi() 
cnoco6 nposeAeHMR rvmepiepMUMecKoi^ 
3JieKrpoMarHMTHOfl Tepannvi uom&r 
Hcnonb30BaTbC5i hs TonbKo a oHKOJiorMvi, ho m 
npH jieneHMM APyrvix 3a6oxieBaHM$). ramix KaK 
nocipaAMaqMOHHbiC^ ct)H6po3. . neKOTopbie 
BocnariMTenbHbie saGo/ieBaHMfl nosek m t.A- 
(DopMyna M3o6peTeHMfl: 

1. Cnoco6 npoBeABHUP mnepTepMUMecKot^ 
3JieKTpoMarHMTHOi^ TepanuM anoKaMecTBeHHbix 
HOBoo6pa30BaHkt£^, 3aKnK>MaK)LUkii^cn bo 
BBeAeHtiii BHyrpb onyxo/ikt B3Beci/i 
cpeppoMarHMTHbix mbcthl^ h nocneAyfoiAeM 
Harpeae, 3HeprMeCi sneKrpoMarHHTHoro no/in, 
oTiiMMaKDiuMt^cfl TBM, MTO B KaMBCTBe MaTepHa/ia 
BBOAHMbix MacTML^ McnonbsyKDT <t)eppoMarHeTMK 
c TewnepaTypovi KiopM m3 A^anaaoHa 42 45°C. 

2. Cnoco6 npoBeAeHMfl rvtnepTepMUHecKov* 
3JieKTpOMarHHTHO^ TepanMvi 3JiOKaMecTBeHHbix 
HOB0o6pa3OBaHM{^. aaKHiOHaiOL^kif^cn bo 
BBeAeHMM BHyTpb onyxojiM assecu mbctmi^ \a 
nocneAytoiAeM narpese sneprvief^ 
sjieKTpoMarHMTHoro hojih, OT/inMawi^Mi^cj? tsm, 
MTO B KaMecTBe MaTepviana BBOAviMbix nacTkiu 
kicnonb3yioT aetAecTBO, HMeiou^ee c})a30Bbi() 
nepexoA MeTa/in AnsneKTpnK, nnn MeTann - 
nonynpoBOAHMK, mjim Ako/ieKrp^K MeTarni c 
TeMnepaTypoH 4)a30Boro nepexoA? m3 
AwanaaoHa 42 45^C. 
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